Typhoid fever is an acute systemic disease caused by the gram-negative bacillus Salmonella typhi. The organisms enter the bloodstream via the small intestine. I After being phagocytosed by the reticulo-endothelial system, they multiply within these cells and then re-enter the bloodstream, the recurrence of bacteraemia coinciding with the onset of manifestations of typhoid fever. I These manifestations are related to direct involvement of organs, to local lesions in the gut, to endotoxaemic or allergic reactions, and to treatment. 2 The common occurrence of leucopenia is welldocumented in typhoid fever, I but of the many respiratory complications,I-8 the Adult Respiratory Distress Syndrome (ARDS) has not been previously reported.
CASE REPORT
A nineteen-year-old black woman presented with a history (according to a relative) of having had a spontaneous first trimester abortion two weeks previously. On admission she was confused, pyrexic and tachycardic. Vaginal examination showed a bulky tender uterus with no other readily apparent cause for her illness.
A dilatation and curettage was performed and non-infected retained products of conception were evacuated. Her condition worsened and 24 hours after admission she was transferred to the Intensive Care Unit (ICU).
At that time her temperature was 40° C, pulse 150/minute, respiration 40/minute and blood pressure 105170 mmHg. Hydration was normal and her central venous pressure was 5 cm H20. Her chest was clear to auscultation while examination of the abdomen elicited suprapubic tenderness with 2 cm hepatomegaly, no palpable splenomegaly and normal bowel sounds. Apart from diarrhoea a rectal examination was normal. There were no focal neurological signs. A chest X-ray (CXR) showed a patchy right basal infiltrate, normal heart size and otherwise clear lung fields.
Her initial treatment of cefazolin and metronidazole was supplemented with ampicillin and amikacin.
The patient did not improve and forty hours after admission the decision to perform a hysterectomy was made, as it was felt that this was the most likely source of sepsis. At laparotomy a bulky but nonseptic uterus was removed. Other relevant findings were dilated loops of bowel and foul-smelling free fluid, with no evidence of perforation and no pelvic venous thrombosis.
Postoperatively the patient was electively ventilated. Ceftriaxone was substituted for ampicillin and cefazolin. Dopamine 3 ~glkglmin and dobutamine 5 ~glkglmin were started as her CVP was 17 cm H 2 0 and BP 70/50. Two units of blood were transfused (two units having been given preoperatively with six units fresh frozen plasma). Incremental infusions of dobutamine were needed over the next 24 hours to maintain an adequate blood pressure. Oxygenation deteriorated from admission despite increasing F I o 2 and inspiratory pressures ( Table 1) . At 68 hours, when a CXR showed bilateral extensive fluffy infiltrates, a pulmonary artery catheter was inserted. Her endexpiratory pulmonary capillary wedge pressure (PCWP) was 16 mmHg on 10 cm H20 positive end expiratory pressure (PEEP) ( Table 1 ). Hence the diagnosis of ARDS was made.
Blood cultures taken on the first three days of admission were all positive for S. typhi (Sensitive to ampicillin and to ceftriaxone). The Widal test was positive: somatic antigen > 1: 1600, flagellar antigen > 1: 120. A pancytopenia developed with the haemoglobin dropping from 11.9 to 7,8 gm/dl, the white cell count from 5.0 to 1.6 X 10 9 /1, and platelets from 94 to 17 X 10 9 11. Clotting times were also prolonged.
Urea and electrolytes on admission were normal but by 72 hours renal function had deteriorated although urine output was always greater than 0.5 mllkg/hour. Liver function tests showed hepatocellular damage. Cerebrospinal fluid analysis was normal.
In the four hours prior to her death, her BP fell further despite increasing doses of inotropes, a PCWP of 15 mmHg and a CVP of 26 cm H 2 0.
DISCUSSION
In adults the respiratory complications of typhoid fever are not prominent features 3 • 4 although bronchitis and cough are common signs at presentation. 5 Pneumonia when present may be due to S. typhi or to secondary bacterial infection. 1 One study reported that 11 % of adults had cough with 0.2% having lobar pneumonia. 4 In another study, 33% of patients had signs compatible with acute bronchitis, while only 3.5% had lobar consolidation, and extensive pneumonic changes were the sole finding at post mortem in two of the seventeen patients who died. 5 In contrast, in children, respiratory complications are more common 6 with pneumonia and bronchitis predominating. 7 • 8 One study reported 35% radiological or clinical evidence of pneumonia but rarely lung abscess or empyema. 8 ARDS has not previously been listed as a complication of typhoid fever. It is a final common end-point of many insults including endotoxaemia, gram-negative septicemia, baterial pneumonia and DIe. Several, if not all of these, may be causally related in our case and all are not uncommon in typhoid fever.
Endotoxaemia which activates leucocytes, has been documented in typhoid fever. 9 These activated leucocytes are important mediators in ARDSIO but leucopenia does not preclude the diagnosis of ARDSll as there are other factors capable of mediating lung injury. A low grade DIC can also be demonstrated in typhoid fever l ,6 and can be inferred in this patient, with prolonged clotting times and a falling platelet count. As only S. typhi was grown in our patient's blood cultures, it seems unlikely that other gram-negative organisms from the bowel can be implicated.
Although typhoid fever had been suspected, it was only confirmed shortly before her death, which occurred even though she had been on antibiotics to which the organism was sensitive. As the working diagnosis in the patient was septic shock, dexamethasone was not used. Hoffman et al. 12 have recommended that all patients with typhoid fever and shock be given high dose dexamethasone.
While ARDS has not been previously described as a complication of typhoid fever, this may be due to a recent need for PCWP measurement to be recorded in order to publish data. 13 Such ICU facilities may not often be available in locations with a high incidence of typhoid fever. Alternatively the lack of ICU facilities may mean that patients are not surviving long enough to develop ARDS. Lastly, the well-documented leucopenia of typhoid fever possibly has a part to play in the rarity of ARDS as a complication, although this case appears to re-emphasise the fact that ARDS can occur in the presence of leucopenia. 10,1 1 Death in typhoid fever is usually due to bowel perforation although other causes have been listed as pneumonia, peripheral circulatory failure and 63  55  51  192  242  356  481  5  5  10  10  40  46  53  55  16  30  21  26  16  15 myocarditis, or have been unspecified. 2 ,5,14 Our patient died of increasingly resistant hypoxaemia from ARDS. With the multiple insults caused by S. typhi it is not surprising that ARDS could occur. We have presented a patient with typhoid fever who died from severe ARDS and in whom a marked leucopenia was a feature. ARDS is probably a rare complication of typhoid fever, as this is the first case report. The well documented leucopenia associated with typhoid fever may be one of the reasons for the rarity of this complication. From the pathogenesis of typhoid fever however, the development of ARDS is not unexpected.
